Programs for cell death: apoptosis is only one way to go.
Cell death programs are major players in tissue homeostasis, development and cellular stress responses. A prominent cause of malignant transformation is the cumulative genetic alterations in pathways that regulate cellular growth and death. The processes that govern cell death following genotoxic stress are a major focus of basic research and are also very relevant to translational research in clinical oncology: understanding cell death following cancer therapy is essential for designing new treatment modalities. Cell death is usually, and sometimes automatically, linked with one of its major programs, apoptosis. Recent advances have led, however, to the emergence of additional, non-apoptotic cell death pathways, each with its triggers and readouts. Genotoxic stress appears to induce several cell death pathways, only part of which fall within the classical definition of apoptosis. Accordingly, solid tumor cells that are refractive to apoptosis were shown to die via non-apoptotic mechanisms. Recently we demonstrated that mitotic cell death induced by DNA damage in cells with defective G2/M checkpoint is mechanistically distinct from apoptosis. This review outlines recent advances in the understanding of molecular networks operative in apoptotic and non-apoptotic cell death mechanisms and their cross-talks.